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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WA.SHINGTON, D.C. 20460 

006721 

APR I 8 1984 
OFFICE OF 

PESTICIDES AND TOXIC SUBSTANCES 

MEMJRANDlJH 

TO: Mr. PDbert Taylor, PM #25 
Registration Division (Ts-767C) 

EPA F-"gistration No. 464-5<16, 464-554, 
1F2508, 464-EUP-IE/4G3024. 
Garlon 3A arrl Garlon 4A H:rbicides fbr use on grasses, forage 
an:l hay. Request fbr tolerances in/on grasses, forage, hay, 
milk, meat arrl rceat by-prcrlucts, kidney arrl liver of cattle, 
~he~-.arrl______gggts. 
CaSJell No. ~Accession No. 070042, 070043, 070044, 252159, 

·~---.0~72-261 

Action Requested: 

IX:lw Chenical Cb. requests that the tolerances list.erl aboJ'e be granted 
for the herbicides Garlon 3A and Garlon 4A. At present the Garlon 
prooucts are registere:l by the Agency fur control of v.oody plants arrl 
broadleaf v.eeds on rangelan:l, pernanent grass pastures an:l oon-crcp areas, 
su:h as fence rc:JNS arrl ara.md fann l:.ci.ldin:3'S. 

Reccrrtrendations: 

1. 'Ihe requ=ste:l tolerances can IXJt be toxicologically stlpiX)rted. 

2. The rat feeding/oncogmicity study is p:-esently classified "SUpplerrentary'' 
arrl as soch canrrt be used to establish an ADI. This s+..udy crulc'! be 
U.P:Jraded if the infbrnation des::ribed by our staff pathologist, Dr. Louis 
Kasza, is frO\Tided to us by +..he registrant. 
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Review: 

1. Section F 

Permanent toleranceo for combineJ residues o. 
3,5,6-trichloro-2-pyrJdinyloxy-acetic acid, and _ 
3,5,~-trichloro-2-pyridinol and 2-mP.thoxy-3,5,6-tri~. 
are proposed as followor 

2000 ppm in or on forage grasses, hay. 

Tolerances for combined residues of the h~rbicide triclopyr, 3,5,6-
trichloro-2-pyridinyloxyacetic acid, and it~ metabolite, 3,5,6-
trich~ro-2-pyridinol: 

o.s ppm, of which no more than 0.2. ppm is tr.iclopyr, Jn milk; 

1.0 ppm, of which no more than 0;2 ppm is tdclopyr, in meat, fat, 
and meat by-products except kidney and liver. of cattle, qoats, hogs, 
horses and sheep; 

5.0 ppm, of which no more than 3 ppm is triclopyr, in liver and kidney 
of cattle, goats, hoqs, horses and sheep. 

2. Previously Submitted Toxicity Data 

Acute Toxicity - Technical 

Rat oral: LD5o (M) 713 mg/kg 
LDso (F) 713 mg/kg 

Rat oral: LDso (M) 729 mg/kg 
LDso (F) 630 mg/kg 

Mouse oral: LDso (M) 471 mg/kg 

Cavies oral: Lo50 (M) 310 mg/kg 

Rabbit oral: Lo50 (M & F) 550 mg/kg 

Rabbit eye irritation: Slight corneal injui·y. 

Rabbi~ skin irritation: Slight redness. 

Rabbit dermal: Lo50 > 2000 mg/kg 

Acute Toxicity - Formulation: 

Rat oral: Lo50 (M) 2830 mg/kg 
LDso (F) 2140 mg/kg 
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~age at , days • 

. 1on: Nec~osis at 72 hours • 

. itv -Metabolite (3,5,6-Trichloro-2~pyridinol) 

Rat orAl: Lo50 (M) 79~ mg/kg 
LDso (F) 870 mg/kg 

Mouse or~l: Lo50 (M) 380 mg/kg 
Lo50 (F) 415 mg/kg 

. . . . . · . ~· . 

Acute Toxicity - Triclopyr as the ethylamlne salt 44\ 

Rabbit eye irritation: No corneal opacity. Conjunctival irritation 
at day 1 (one animal), clear by day 2. 

Acute Toxicity- Triclopyr as the butoxy-ethyl ester 1.15\ 

Rat oral: Lo50 > 2 g/kg 

Rabbit dermal: Lo50 > 2 g/kg 

Rabbit dermal irritation: 4 of 6 animals had edema at 24 hours, no 
irritation at 72 hours. P.I. • 0.1 

Rabbit eye irritation: Conjunctival irritation in 9/9 at 24 hours, no 
irritation at 7 days. 

Acute Toxicity - Triclopyr as the triethylamlne salt 9.0\ 

Rat oral: Lo50 (M) > 5 g/kg 
LDso (F) 6.4 g/kg 

Rabbit dermal: No mortality at 5 g/kg. 

Rabbit eye irritation: Conjunctival irritation at day 1, clearing by 
day 4. 

Rabbi~ dermal irrit~tion: Slight erythema - 1 animal at 24 hours, 
cleared by 48 hours. 

Subacute Toxicity - Technical 

Rat 90-day feeding: NOEL 30 mg/kg/day. 

Rabbit teratology: NOEL> 100 mg/kg/day (HOT). 



~ .... __ 

-4-

Rat teratology: NOEL > 200 mg/kg/.day (HOT). 
Fetotoxic NOEL SO mg/kg/day. 
Maternal NOEL < 50 mg/kg/day. 
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Rabbit teratologyJ_-NOEL>-1~-~9/kg/day 
Fet.otoxic Nat,L :lS mg/kg/d~­=====:.:=:::--= 

~~r­
{HOT). - ~~-rrc--, ' _- ) 

Effect on rabbit pregnancy: NOEL 25 mg/kg/day (HOT). 

Monkey 28-day naso<:~astric intubation: NOEL 3() mg/kg/day (BOT). 

Subchronic Toxicity - Technical 

Rabbit pregnancy (effect of triclopyr) 
NOEL 25 mg/kg/day (HOT). 

Rat 3-generation reproduction: NOEL> 30 mg/kg/day (HOT). 

Dog subchronic dietary feeding: No NOEL - LOT 5 mg/kfi/day. 

Dog supplemental subchronic dietary feeding: NOEL 2.5 mg/kg/day (HOT). 

Mutagenicity Studies - Technical 

Recombination repair assay: no repair effects. 

Heritable translocation {interim report): negative 

Mouse, host-mediated assay: negative 

Rat, macmali~n cytoge~etic study: negative. 

Rat, domi~ant ~ethal assay: weakly positive. 

CF-1 mouse, dominant lethal assay: negative. 

Rec-assay and reversion mutagenicity: negative. 

Ames metabolic activation: no mutagenic potential. 

Special Studies - Technical 

Triclopyr pharmacokinetic profile - IV and oral administra~ion, 
monkey: no significiant triclopyr accumulation. 

Renal function studies, dog and monkey: monkey renal fun~ion 
unimpaired: 20 mg/kg/ day HOT, 5 mg/kg/day triclopyr reduced 
pher.olsulfon-thalein excretion in dogs. 
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Chronic Toxicity - Technical 

CDF/COX mouse 2-year oncogenic study: not oncoaenic in mice (240 

ppm HOT). 

~---

Rat 2-year chronic toxicity/oncogenic study {IBT Report No. 621-061?8, 

E~A Ace. No. ~41901j. Note: This IBT study has been validated and 

classified supplementary data; •a definitive statement relative to 

oncogenic potential cannot be based nor a NOEL for chronic toxicity 

be established on data from this study•. 

2. No new toxicity data were submitted. 

3. At present, no tolerances have been established for Garlcn 3A or for 
Garlon 4A. 

~. Substance identification: 

Common n~e: Triclopyr 

Chemical name: 3,5,6-Trichloro-2-pyrid!nyloxya:etic acid 

Trademark: GARLON 

Structural formula: 

5. Garlon special toxicity concerns: 

a. Comparisons of Garlon (triclopyr) cet1bolites in plants, the rat 
and goat. 

A conparison of triclopyr metaboliSl!l in grass, the rat and goat 

reveals relatively comparable amounts of triclopyr and its 

metabolites 3,5,6-trichTOrOPyridinol a~d 2-=ethoxy-3,5,6-
trichloropyridi~e or conjugates of these co~ounds: 
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Posttreatment Assay 

7 days {grass) 

11 day feeding {goat) 

32 hours post single 
IV or oral dose (fat) 

-6-

Identity and Amount 

triclopyr and triclopyr 
conjugates - 35\ 

2-methoxy-3,5,6-tri-
chloropyridine 12\ 

3,5,6-trichloro-2-
pyridinol 0.1\ 

urine -triclopyr - 66\ 
.fJ 1'4C'4t'onide conjugate of 

pyridinol (after 
hydrolysis) - 34\ 

milk- triclopyr 61\ 
pyridinol 22\ 

fat & tissue- 3,5,6-
trichloropyridinol -~8-87\ 
triclopyr-trace to 15\ 

-(identification of 
radio&ctivity not complete) 
urine feces contained 86-
96\ of administere& dose. 

For IV or oral doses, parent 
triclopyr 4nd 3,5,6-
trichloropyridinol comprise 
the major portion of 
radioactivity in urine. 

b. Rabbit teratology study reviewed by Dr. D. G. Van Ormer (D. G. Van 
Ormer memo of 2/22/1982). 

Dr. Van Ormer's conclusions stated that Garlon did not demonstrate 
teratogenic properties; however, "the study fails to show a no­
effect level for fetotoxicity: minor anomalies and increased 
normal variants." 

According to the tester, Huntingdon Research Laboratory report, 
statistical analyses for minor skeletal ano~~lies and variant 
sternbrae show that no significant differences were found between 
controls and the low or high animal test groups; 10 or 25 mg/kg/day, 
respectively, at p > 0.05, using the pair-wise Wilcoxon test. 

At Woodrow's request, Dow Chemical reworked the original data 
using: 
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A Xruskal-Wallis ~~OVA, and; 

The Genan-Wilcoxoh tests. Their findings agreed with the 
original tester's findings; that a fetotoxic NOEL ... 25 mg/kg/day, 
at p > 0.05. Herbert Lacayo, ~ox. Branch Statistician, checked 
the Dow statistical analysis of fetus minor skeletal anomalies 
and variant sternbrae; Mr. Lacayo agreed that there are no dif­
ferences between controls and test animals at the low or high 
doses (10 or 25 mg/kg/day) when analyzed at p >0.05. Thus, a 
fetotox.icity NOEL for triclopyr for this rabbit teratology -study 
is 25 mg/kg/day. 

c. Incidence of pulmonary adenomas in mice tr~ated with triclopyr. 

Woodrow's August 11, 1983, memorandum (Garlon) stated that a 
definite increase in pulmonary ade~omas occurred at all dose 
levels during a 2-year mouse oncogenic study; a definite increase 
at all dose levels in male mice (24, 80 and 240 ppm) and a statis­
tically significant increase in pulmonary adenomas in female 
mice at t~e HTD (240 PPM). 

Dow Chemical (Woorlrow's August 11, 1983, memo) replied that one of the 
parent mouse strains (BALB/C) used to produce the CDF mouse used 
in the triclopyr oncogenic study has a documented spontaneous 
tumor incidence of about 25 %j _ cf!ni that Tox. Branch should have 
allowed concurrent study control mice (not actually the study 
controis) to be included in ~e statistical analysis of pulmonary 
adenoma incidence. 

Dr. Louis,Kasza of T~x Branch in a December 27, 1983, memo (attached) 
reevaluated the incidence of lung tumors in CDF/COX mice treated 
with Garlon (Tri~lopyr) and concluded that "the oncogenic potent~al 
of Garlon can not be _substantiated!', or, stated differently, Garlon 
did not e~nstrate oncogenic potential in the CDF/COX mouse 
during a 2-year oncogenic study. 

6. calculation of the ADI 

-~ For ccnsideration of t.he requeste:l Tolerances, ~.,COJ.ld consider a 
provisional .ADI (pADI). "The I is base:l en a NOEL f 2.5 mg/k.g/day 
in the 6-m::mth dog Supplemental Stlbdlroru.c Dl.etary Fe S+- J.n Be le 
D:gs • r tnl.s st A IDEL r the prev:tcus y ~nred SOOdlronic 
Diet.axy Fee:tirl:J Stt.rly in Be29le D:gs co.lld rot be ~atablishe:l; dogs 
receiving 5, 10, or 20 mg/k.g/day exhibi:te:l toxicolbgical synptcrn; at all 
dose levels, thus an I.EL for this (the first 6-rronth stixl-.ronic Dietary 
D:g Feeding stu:ly) is 5 rr.g/k.g/day. The subnitted 2-:yea.:r...-rat feeding/oncogenicity 
S'~-..uly Y.as classifie:l supplanental, +.herefore an .ADI Cciild not be established 

_using the rat data. A 100-fold safety fac+.Dr is use:l to calculate the 
p~DI. 

p ADI = 2.5 rng/k~/day X 1 = 0.0250 rng/kg/eay. 
100 

The MPI for a 60 kg pers::n is 1.5000 mg/day. - ·-

7. The 01rrent tolerances fur G:.rlon are tl-.e first to be .rrq:ose:l. 'Ihe 
cur..cent ac+.ion utilizes 25.42 % cf the pM)I. 
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8. Infant 6q:osure to Garlon resulti.rg fran 100 % milk diet. 

a. Infant: 8 kg X 1 liter/kg 

.2 ppn to!. X 1 = 0.2 = 0.025 mg/kg/day = pADI 
8 

b. Another me'tiDd of Cairulat.it:g infant exposure: 

0. 77 kg milk X 0.2 ppn to!. = 0.154 

0;.154 = 0.0385 mg/kg/day = 1.54 pAD! 
-4-

The infant milk exp:::>sure ca10Jlate::l 1:¥ rooth::xi a. is equal to the 
calculatErl adult exp::lSure; 'b:::Jw'ever, the infant exp::lSure calculate:i by 
rootlod b. {above) slightly exceEds the cdult. exp:>su::-e. 

Conclusions and Reccmr.endaticns: 

006721 

Significant consurpt"..i.-:::>n of cgriculture camrodi.ties to be treate::l with 
Garlon is expecte:i, as eviaencerl 1:¥ the large 'IMRC. N=ither the 6-rronth 
do; smdlronic feaii:rg study, ·nor the rat chronic s+..udy rooet rni.n.imum 
standards, an:1 are not adeqt.ate ':0 establish an JIDI. There:fbre, the 
requeste:l tolerane$ cai'l.I1d; be 1:cxicolo;ica1ly SlJH:O+tfrl· 
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UNVERIFIED PRINTOUT 

ACCEPTABLE DAILY INTAKE DATA 

Dog , NOEL s.F. 
mg/kg ppm 

2.500 100.00 100 

CUrrent Action 1F2508 

CROP 
Milk & Dairy Products (-93) 

Meat, red (90) 
Kidney ( 203) 
Liver (211) 

MPI PADI 
mg"/kg/day 
.().0250 

mg/day (60xg) 
1.5000 

Tolerance Focl Factor 
0.500 28.62 
1.000 10.81 
5.000 0.03 
5.000 0.03 

TMRC 

mg/day ( 1. 5kg) 
o. 21461 
0.16219 
0.00225 
0.00225 

MPI 
1.5000 mg/day (60kg) 0.3813 mg/day (1.5kg) 

\PADI 
25.42 

**************************************************************************** 
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RD/FHB:DCR-45718:R.Taylor:cl:efs:RAVEN:557-2226:4/10/84:Del.4/20:84:CBI-20 
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